| — i I 0019294
v FEB 119:‘,;‘}?@ ENGINEERING DATA TRANSMITTAL GO 7 g‘;m 1338919?“L

A TMINILY.
£. To: (Receiving Orgar"nizatnon) 3. From: (Criginating Orgarmzation) @2&- P — =
R4 pistribution A. J. Knepp L20-R|__ N/A
Geosciences Group 7. Purchase Order No:
5. Proj/Prog/Dept/Div: W105/-/EE&G/GG 8. Cog/Proj Engrj{. 1. McMahon N/A

9. E /C H
8. Oniginator Remarks: The Rapid or Large Leak Rate (RLL) is calculated for auipfeompanent o

LERF basins. The RLL provides an upper limit on the amount of leakage N/A
ilatiowed into the drainage layer before the LERF basin must be closed, 10. System/Bidg/Facility:

repaired, or undergo operational changes. The RLL was calculated LERF
according to the guidance provided by three EPA documents.
12. Major Assm Dwg No:
11, Receiver Remarks: N/A
13. Permit/Permit Application No.
N/A
14, Required Response Date:
N/A
15. DATA TRANSMITTED (F} (G} {H) N
e | (A (B} DocumenuDrawing No. }(C) Sheet | (D) Rev (E) Title or Description of Data Transmitted impact | Reason | Origi- | Recgiv-
" | item No, No. Level for nator [ er
No. Trans- | Dispo- | Dispo-
Y mittal 1 sition | sition
o~ L1 |WHC-SD-EN-TI-009 | 0 |calculation of the Rapid or e | 2 1 1

Large Leak Rate for LERF Basins

|

in the 200 East Area

— —ZpoT ';3‘3’%

v Z.
- s 2)
=
H ] N gbt}')& 'Ja
Y N oy
= Sl =
¢ .
o \L_ T 5
- 6. KEY \&. A
) 3
o Impact Level (F) Reason for Transmittal (G} %&g&%’&ﬁ/
1,2,3,0r4see MRP 5.43 1, Approval 4. 'Review 1. Approved 4. Reviewed no/comment
o and £P-1.7 2. Release 5. Post-Review 2. Approved wicomment 5. Reviewed w/comment
3. Information 6. Dist (Recempt Acknow. Required) 3. Disapproved witomment 6§, Receipt acknowledged
17. SIGNATURE/GISTRIBUTION
@ ) l{See Impact Leve! for required stgnatures) (@) )
Rea- | Disp | {I) Name (K) Signature (L) Date (M) MSIN (J} Name (K)Signature  {L)Date {M)}MSIN Rea- | Disp
son son
1/2 | [ [cogProi-Eng 3 McMahon A NS edn HA=56 |RI Julian R1-48 | 6
. AN .
1/2 | 1 |Cog/ProiEng-Mar g Knepﬁrﬂﬁ‘éﬂéd’[_‘ H4-56 |RJ Nicklas R1-43 | 3
A /A SN T TS Vail R1-43 | 3
Safety  N/A_ MA White R1-43 | 3
1/2 AG law Tz H4-56 | RB Wurz $8-14 | 3
’
pne. & HY-23
18 Cloaramer HY~1"]
18. 19, 20. 21. DOE APPROVAL (if required)
ag#——' rf1 2 LerNo. _N/A
ey %’f é ] Approved '
; JQ— /igfor. —_ : _B.J_Kne.gp___ — {7 Approved wicomments
Signature of EDT Date Authorized Representative Date Cognizant/Project Date ;
Orniginator for Recesving Organization Engtneer’s Manager ] Disapproved wicomments

BD-7400-172 {2/




*

9 5 4

9 2

INFORMATION RELEASE REQUEST

Referencés:
WHC.CM-3-4

Mew ID Number

Purpose
(] Speech or Presentation Wgncg
[J Fuil Paper (Check echnical Report
] Summary only one. - [ Thesis or Dissartation
I Abstract suf?in) ] Manual
{7 visual aid £ Brochure/Flier

(J Software/Database
O Controlled Documaeant
O Other

] Speakers Buraay
[] PosterSessian
3 videatape

Existing ID Number {incfude revisian, valume, atc)
UWHE 5D~ EN-T1-002, Rey.O

tf previously cleared, listiD number.

Date Release Required
2 /[29/22

itle of Journal

At g

tmpact

Lave} .5/

Unclassified Categor
uc- . gory

Group or Saciety Sponsoring

222
Date(s} of Conference or Meeting | City/State will proceedings be published? O Yes 0 Ne
Py Py will matenai be handed out? £/ Jves ([ No
l Title of Conference or Meeting
- 2
CHECKLIST FOR SIGNATORIES
Review Reguired per WHC-CM-3-4 Yes No Reviewer
Name (printed) Signature Date

Classification/tnciassified Controlled
Nuclear Information

Patent - General Counsel
Legal - General Counsel

Applied Technalogy/Export
Controlled infarmation
or International Program

WHC Program

Commumcations

DOE-RL Program

i

um\a%ﬁm%mm\qm |

' Publications Services

! Other Program

Refersnces Availlable to Intended
Auydience

Teansmit to DOE-HQ/OHice of
Scientilic and Technical Information

R0 RRRRR ROOR

A

o/ VANl

. 2
ELCLiuiﬂLMMEML;&Q&ﬁZE&ﬂAQ;ZﬁZE;E

1

D.&. Tmuh

}
; Information conforms to all applicable requiraments. The above wnformation is certified to be correct,

Requestor {Printad/Sigrature) Date INFORMATION RELEASE ADMINISTRATION APPROVAL STAMP
Stamp 15 required before ralease. Ralaaseis contingent upogaesolution of
mandatory commants ’ . > )

L
rja8ly ~

' A : ¢! AL

Tesponsible Manager (Printed/Signatise} f - Date PR
ff-,',:\‘_;""
TR
Ty P
PN
—_— FE
M‘W /4: “ é/\ ) %ffﬁ
L3 ( r'
-ntended Audience U’
[J internat 1 Sponsor m
' ’ DateReceived /. 59, F2 NS
L




921 2>011

SUPPORTING DOCUMENT

1. Total Pages 3

2. Title 3. Number 4. Rev No.
Calculation of the Rapid or Large Leak Rate for WHC-SD-EN-TI-009 0
LERF Basins in the 200 East Area
5. Key Words 6. Author
Name: W. J. McMahon
APPROVED FOR  |™) = “/"
PUBLIC RELEASE STenat@E g <7
2/ Y192 7) s 3, Organization/Charge Code  81231/PHINA

7. Abstract

The rapid or large leak rate (RLL) is calculated for LERF basins. The RLL
provides an upper Timit on the amount of leakage allowed into the drainage Tayer
before the LERF basin must be closed, repaired, or undergo operational changes. The
RLL was calculated according to the guidance provided by three EPA documents.

8.

PURPOSRRAND USE OF DOCUMENT - This document was prepaged gbr use
within y and its contractO It is to
be used " or integrate work w

U.S. bepa This document not roved

for use in perf nce of work under contra with the
i to be published
purposes other
release or use
secured, upoMyrequest, from thiftu.S. Department of Energy,
Attorney, Richla

DISCLAIMER - This report was prepared as an account of work
sponsored by an agency of the United States Government. Neither
the United States Government ner any agency thereof, nor any of
their employees, nor any of their contractors, subcontractors or
their employees, makes any warranty, express or implied, or assumes
any legal Liability or responsibility for the accuracy,
completeness, or any third party's use or the results of such use
of any information, epparatus, product, or process disclosed, or
represents that its use would not infringe privately owned rights.
Reference herein to any specific commercial product, process, or
service by trade name, trademark, manufacturer, or otherwise, does
not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof or its contractors or subcontractors. The views and
apinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency
thereof.

10. Authorized Manager's Name

A. J. Knepp

A Xl

™ zed Managenz‘s Signature

Specify Distribution Limit Exreamal

1. RELEASE STAMP

OFFICIAL RELEASE@E

BY WHC e

paTE FEB2 1 1992
St . 2

Impact Level 4

A-6400-073 (7/90) {EF) WEF124
Supporting Document (Cover Sheet)




WHC-SD-EN-TI-009, Rev. O

Calculation of the Rapid or Large Leak Rate
for LERF Basins in the 200 East Area

William J. McMahon
November 7, 1991

The Rapid or Large Leak Rate (RLL) is defined as the maximum leakage
that the Leak Detection, Collection, and Removal System (LDCRS) can remove
under gravity flow conditions, such that the fluid head within the drainage
Tayer does not exceed the thickness of that layer (EPA, 1987b). If Teakage
greater than the RLL occurs, then the chance of the hazardous constituents
stored in the surface 1mpoundment seeping through the bottom Tiner and out of
the facility greatly increases. The RLL, submitted in support of the Response
Action Plan (RAP), provides an upper 11m1t on the amount of leakage allowed
into the drainage layer before the fac111ty must be closed, repaired, or

undergo operational changes. The RLL is site specific and determined from the
design of. each facility.

Calcylation of the Rapid or Large [eak Rate

Environmental Protection Agency guidance for estimating the Rapid or
Large Leak Rate for a Tand disposal unit is expressed by the equation (EPA,
1987b and 1988),

g=hNbktanfp

where q is the RLL (ft/s or m/s), h is the allowable hydrau11c head in the
drainage layer (ft or m), N is the leak frequency (1/ft® or 1/m?), b is the
width of the wetted area from a single leak (ft or m), k is the hydraulic
conductivity of the drainage media (ft/s or m/s), and B is the slope of the
dra1nage layer. The difficulty is that Tittle guidance for selecting a value
for b is given in EPA (1987b or 1988), and the RLL is Tinearly dependent on
this value. Both references state that more information is necessary before
quantitative guidelines can be established. The design example in EPA (1987b)
used a value of 5 ft (1.5 m), which was indicated to be a reasonable value,
and the example in EPA (1988) calculated RLL values using three values for b,
3.3 ft (1m), 5fFft (1.5 m), and 6.6 ft (2 m). Assuming that intensive quality
assurance monitoring will be performed durijhg the installation of the flexible
membrage liner, the standard hole or leak freguency (N) is 1 per acre (1 per
4000 m") (EPA, 1987a). Using the value of 5 ft (1.5 m) for b, and given that
h equa]s one foot (0.305 m), tanB equals 0.02, and k equals 0.03 ft/s (0.0l
m/s or 1.0 cm/sg from the LERF design spec1f1cat1ons (KEH, 1990), the RLL
equals 2.1 x 10° gallons per acre per day (gpad) or 2.0 x 10* 1iters per
hectare per day (Lid).

According to drawing H-2-79590, which shows the plan sections and
details for the cell basin bottom liner, the surface area of the LERF basin
will be approximately 2.1 acres (0.85 ha). Taking into account the five feet
of freeboard specified in the drawing, the total wetted area will ?e 1.7 acres
(0.69 ha). The RLL for the retention basin will total to 3.5 x 10° gallons
per day (gpd) or 1.3 x 10* liters per day (ipd) for the design case described
in the preceding paragraph.
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Because the RLL value is linearly dependent on each of the input
parameters and little guidance is provided by the EPA to determine b, table I
shows the RLL sensitivity analysis for the values of the three wetted area
widths previously listed. The table also includes RLL values calculated for a
range of hydraulic conductivities since the statement of work expressed some
uncertainty about the value given to this parameter in the Conceptual Design
Report (KEH, 1990). In the absence of any further guidance from the EPA, the
value of 5 feet for b appears reasonable. The value for k should be
determined from the hydraulic characteristics of the drainage media.

Table 1. Rapid or Large Leak Rates for various values of the wetted width (b)
for a single Teak and the hydraulic conductivity (k) of the drainage media.

b k Per Unit Area R Overall
(ft) (cm/s) (gpad) (gpd)
3.3 1.0 1400 2300
3.3 0.5 710 1200
5.0 1.0 2100 3500
5.0 0.5 1100 1800
6.6 1.0 2800 4700
6.6 0.5 1400 _ 2300
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